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Extreme Drought And Flooding On The Rise 

Texas 2011 

2010 and 2011: wettest 

years on record.  

2012: hottest and driest?  

 

Will the extreme weather 

continue? 

New York 2011 

Key question for climate 

change: how much will the 

water cycle intensify?  

 

The oceans may hold the 

answer. 



Salinity And The Global Water Cycle 



Mean surface salinity        50-year trend in salinity 

Salty areas are getting saltier, fresh areas are getting 

fresher, indicating a strong intensification of the water cycle. 

Durack and Wijffels, 2010. Journal of Climate 
Durack, Wijffels and Mercer, 2012. Science 



N. Atlantic evaporation-precipitation and salinity are highly correlated. 

Note: the E-P zero line is close to vegetation/dry land boundary in Africa 



SPURS Science Summary: 
• Salinity appears to be a very sensitive indicator of change in 

the water cycle. 
• Salinity trends indicate water cycle intensification is much 

greater than models can explain.  
• To understand these trends, oceanographers have to 

determine how ocean processes (mixing, advection) are 
responding to warming, changing winds, and water cycle 
intensification. SPURS will address such physics on time 
scales from a day to a year. 

• Our challenge is to determine how the salinity maximum is 
maintained. We wish to identify any oceanic mechanisms 
that could amplify the salinity response to changing 
evaporation. 
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CTD rosette Underway CTD Microstructure Profiler 

Ship-based measurements 

Wind speed and direction 

Air and sea temperature 

Surface temperature and salinity 

Ocean currents 



Moored observations 

Surface flux mooring 

Prawler mooring 



Drifting Instruments 

Profiling float Surface drifter 

Lagrangian drifter 



Autonomous Underwater Vehicles (AUVs) 

Seaglider 

Slocum Glider 

IVER2/Ecomapper 



Autonomous Surface Vehicles 

Wave Glider 



Wave Glider 

Nested Sampling Strategy 
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